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(57)Abstract 

PROBLEM TO BE SOLVED: To achieve improvement of an effective output 
performance and cost reduction of a fuel cell by avoiding presence of 
ineffective catalyst active material which cannot contribute to an electrode 
reaction, and by aiming at simplification of a structure and a manufacturing 
process. 

SOLUTION: Opposing electrodes 2 to pinch an electrolyte film having a 
proton conductivity are composed of an electrode substrate 21 consisting 
of a conductive material and provided with gas permeability, of a catalyst 
active material 22 directly dispersed and carried on the electrode substrate 
21. and of an electrolyte thin film 23 which is covered on the surfaces of 
the electrode substrate 21 and the catalyst active material 22, and which 
has the proton conductivity. Because all the catalyst active substances 22 
are surely contacted with both of the electrode substrate 21 and the 
electrolyte thin film 23, all pieces of the catalyst active material 22 can be 
made to effectively work as sites of a three-phase boundary. 
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X\±. Wm^z^mcf^x^yt 9 J -;l^coM^*««*&$ 

i i: J; 0 , #«®T'Tie ( 1 ) ( 2 ) i^\.z=^-t 

mv. C:ol83g«T* (H2 o) ijt^$ti?>kbi>iz 

(00051 

-*H2 0 + 2 e- — ( 1 ) 

1/2) O2 ->02- ■•• ( 2) 
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-xh^mmLfcK>bxmm^zm^ixx\^^i>. 
[00071 z<7ij: o ^m^^^-t&im^imi. ar 
</)XdizLxmk^ti^. t-r. A~ri(ym^cr>mmiz 

.i^ySrJfSfilL. Zcr>fmmm-^^y. Na f l ©nS 

mm^Tfu^-fi'ms^^m^Lxfm^ y^ immt 

-eLT. ^Lff^mk^y^^i-yuy (sn^g) 

mm^-wscif'im^z^ix.^tL^'L^ ztii^B.m 
^^^•y hruxizi 'o-^mizm-^tLx. mm&^^-m 
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[ 0 0 0 8 ] fc ; iMzmmMt. mmnmizm 

[0 0 0 9] u*»L'5r**4>. mM(Dm\mmx'it. mm 
ttMi«af*fc Lxcr,:^~if^ym^izmmmm5mt:m. 
n^-±x^j:htimis.m-4(y^. rohvg^ttSrt 

mtm:^-^^ymi)-(>m^LLt:m!mn^-^^y. -r^Sr 

^^yij^m^^n^^ht, z<r>xo «y 
hu-^i)^i^mi.Lfzfmts.W:^~yiiyi>ztm^titzM 

b Lxiimnzmi}^\'K mmmmizt5if^im.iti: 

izLtz'o-t^ztmizx'o. ±Mm±LtzfmimA- 

^^y<^^ii!^A-tZbi)^titx.^mX'h-ofzb LX 

h . ^^t:Mzimif>xnmi)^mm:'smtf^'£^ b ^ 
i b i)^m>xmmTh s , 

[0 0 10] Uc**oT. mSRlBti^-^Uf^vad 

[ 0 0 1 1 ] ^^c, ±ffiea!*<7)M^«?lliT-{±. 
fliftlSSJBaV;{fXfi£iWi(^)2aflBt&55:-rc:i:*»<b, « 

[00 121 

J: p ^«i^?Stt!fe®«Oii^S: mm-i> bbi> 

xhh. 

[00131 



mffwmma. Tuhywmst^^-rhm'm^b. 

wmMm.miW:A.x'nHthmmbt^i>^j:hw^mmx 

mLtzMM^b. wMmmt±.f.zmm. ^mm^ix 
timmstWRb. w.w^iRm9mmmm(m. 
mizmm^ixtzru v ymm^^^-f^wsmkbip 
(i>^j:hzb imLb-r?> h(DXh&. 
[0014] im^j:mmz}i\^x . mmmmtam^ 

[0015] Mm^J:mm^zn\>^x . mmMwmbmi 
mm^m b Hi^m-^mTm^^ ti^bbi> 
mzm^^tix\i^:s,, 

[0016] ±Mmmt:fmti>^m>Mcmmmmm: 

^^^mmt^xmb. ±tm^it±izmm. tm 
mm!mt:msm^-t?>JMb . ±s?mmmtRv^± 
tmms^mM<7)mmiz. Yfuyji-mizx'o. ruhy 
imm^-t^mmmmmimm Lxmm^mm-^j: 
mb. TnhyiiM^^^'t^mmMm^mmthJM 

b. ±Mm.mMmb±m^bi:m^T&J:mbii-ii.^ 

tzb^mmb-rhi.cox'h^, 

[0017] im^mmi,zti\^x . ^/Ji^yjumizj: o . 

b iyiz. m.mMMmbmiwMmmmb ^ii'-=5:< 1 1- 

mzm^-t&. 

[00 18] 

iwMcrmmcomm] ^m^izm?>m\mmit. roh 
yim^^m-r^mmmmb. mvMmm^m.x'itm 
•rtmmbi)>^m^^tix\'^h, 
[0019] lismnm^^A^xntHr^iMmm 
{i. wmMMm<7)-mizmm^tii>Ty~vmbLX(r> 
mmb. wmmMm<7)imizmwi^ti:t>^v-mb 
Lx<Dwmmbi}>(>m^^tLX\,^^. mmxa. 
i'ttsim:^'^i)mik^tit zbizx*).mM(i)^ 

mx'ii. mmnmi)^{^-(^y<r>mik^^i'r^bbhiz. 

( 2 ) Mz^-tmrnRH^ (^y-KKjsE) tmzt. 

[ 0 0 2 0 ] -etTs ±iB«fiS{i. 0^0 

^xmmt:mx.timfm^b. mmmmt±tzmm. 
msm^ivf:ims^mi'stb. mmim^&tmm 
'immcrmmi,zmm^tit:ru h 
mmmmb fj^i^m&^tix 

[0021] cKOi o t*^^tcfiss«imm?fiT«. m 

m.mtmx'o^j:?>mmm^±izMWcm^m'Sim.m. » 

n<ommt>zmMnmmtiimm^n.x v ^ i: 7&»^ . 
<Dmmm!mii'^mtmmM9mmf^M:^izvim 
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bbi>iz. mMmmmtmMMmb ^tm^-^h ^.tiz 

i 0 . -^xcrtfmmmimizm^^b mhyt 

&«m«?iii-c{4, ^xconmismm^EM^mco^^ 
m<7)mm'^i:-s:-^mcoimi>zx^=ixhmM^^y'^x. 3 

[00221 tti. 2|cfMHKffisammmr{4. ■^ffiS 

^±i,zm.m. fmmmm*mw^tix\.^:^zti}^i^. 
mmi>ztnfi>:^xmmt:mm-?,±x'ijm\b^j:t. 

fmmw±izm!msmi'SiiBm-^zi>cr)) immn 

tmmnM^mmmmmmxmofzMz. fmm^^- 

nm^j^^^^zbi)^(:>. ±xcofm^iimmimMmm 
rnxMo^K. m!mnA-7t(y<7>^i:mmMmmm: 

T'Sd zuzx^. ^xcommismm^Mmmnmrn 

±<7)mmi)<VMnmmx'mi^i^tim^i:A^^<-ti>z 

T. miztnf^^xmmi:Mmzmu-ti>:ibim 
mb^?,, 

mimmx o^%>b bi>iz/f::t.msi\t^mtx7!f:^im. 
Mb Lxmrntd hwmiti±izmmsmmt:fs.n^ 
■^^bbi^^z. zti^<7)mm^mM^mx'W.m-t6z 
bi.zx'om&^tix^^^^zbi}^^. m^commmcom 
m<r>i a izmmfmmRx/^xm[m(r>zmmmi:m.-t 
«.it{4^r<. ^(ommx/m^miimmb^i,, 
[0024] ±mmMmm<r>fmb Lxti. ro h 
m^tr^-ttheoxhtumizjum^ti-r. mmmb 
^miimbtfiit^m^Lt^mimim^mAizTu h y 
BMi^ iBmmt^) ^mmLx^j:^i><7)xi>. am 

timi^zra h yimmma LX^j:^ h<r>X'h. 

JU:^ n xyU4-v ym^ U -7^(0^^ V-?J:'0^&i><DX' 

[0025] ±iimmim^ttmzT\j h yf^mm 
minLx^j:i>mmmmbLxii. mtit, ^tmmm-^ 

^nb LTOS-^'Ji^Kdrv-rotfyUhU^ h^i^i^ 
=7y (GPTS, (OCH3 ) 3 S i O (CH2 ) 2 O 



CH2 c HO 'J 3-ytCTh7Xhdf>-i^7 

y(TEOS, Si (OC2 H5 )« )^^l&&?-fr3t 
[0026] ii^BHaW^tcra b >{5««sSrJ^n tt 

^^.iipicaifc u-c«. mm. ^y^^^v^i^i^^y 

(TMOS. Si (OCH3 )4 ) , xh^xhdrv-v- 
7>' (TEOS. Si (OC2 H5 )4 )-«?>xh77'0 
i^ii:WJ)V^-^J^ (Zr (OC3 H7 ) 4 ) ICTOh 

[0027] ^ij. iiaro b y^^fict ltj^j^i:!® 
S;^y:^;^ryit (STA) . U>KhUx 

9y'!r7.v^) yw^ v ymm^mm-ri> z b *«-c 

[0 0 28] ±ie»-KU »5'5:-g.«^MJ^i: 
trti:. ^;c(f . r N a f i o n J (S^ffiS. x^^K 
TGore-se 1 ect J (SflffiS. ::f 

vy-J\f:—)V^y-^yx}V-ii-^yf^iti^j'7ff)>{ 3j-:^3^ga 

[0029] ^rfc. «JB©llli:^Si:<^)?Sf3mt2:lfil±$ 

. z<DnMmm^WiA.x'nm-^mm<r>mM'smmb 
^n-Mmx-mm^iii. ^mt^x o tcv/i^^vi^^ 

mm LXWiii-Wiz^-^-fh Z b t^m^b^j: o . « 
IKMISfc mffii: coStclftBD S: t V ^-flscOM E A i: 

S.ri:*>'T'?'-S. Lfz^-yX.mm'SmbmMbcrmm 

[0030] ±IB«fiiffl^«0^i: tTfi, 
Mbll!i^Sr«ffl-r^ Z b ifX'^ h . tztzL. ft^^^'x 

mzx^mt.h^j:\.m*)<,t. w^Lt:.^m>^izx^ 

tz. ^mmx^^shmmm^x'htni. zcnrnm^^ 
i:mwL-thmmm^<r)-':^. -^(r>wm±¥i^<^mm±iz 
mkwim'^im^. mm^tihzb^ztch<r>x\ ^x 
<rmmmimi^iz-mmnzm&^-\th zbi^-c 
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[ 0 0 3 1 ] iClfc. ±IBSI®8M{i. ±ie^««<^ 
««ttSr i 'Omihttzibiznoi,cr>X\ mUil 5 0 0 

•cJiLJi<o*Fi*ir=r«tt;{rx#H^T. m^-th c: t i 

C 0 0 3 2 ] t^c. ±l£JS«vgJ5!iai:{i. 

[ 0 0 3 3 ] ^fc . ±IS«li»«OJt^ffi«{5. 5 0 0 
~2OO0m2 / sm^t-th:ibi}^n^L\^. Z(^it 

100 34} ±m6imsmintLxii. pt, Pd. 

Ru. Os. Ir. Rh^Aul|£0«^mOtt>*»A>S{f 
tifc 1 ax« 2 SJjiLhOii^^ t < 

~ 1 0 n mSKt -r-S i: . 

[0035] ±wd.m^$tiz±Mmmsmim^:m.^^ 

b:i}mmx'$>ttziib, m3\^mL^^ii^mmmmim 

a. Tx\fu-^mim^^xm3\^j^L^j:ti^i^. rsLh 
izm^tLfzmm&mzmmmm^mrtx. fmtm 

tx\ m^^t:mm-?>stmmm<^m7kK)^^ 

Mmsmsmcr>wm^m^^x\ mmmmkKi:X'o 

ism^^tzmmmft^^mLxi}>i:>. s o o-s o or 
mB.xi^4mmmmco^f^x\ H2 ^fflSTc-r-s. (h 

mfmft±izfmmmsn^^simizmn^-±?> ztt/i 

[0036] ±iiM:msmiM(DtmAt lt<s. ±ie 

mfil««0^®(:MLT, ffiSt^T. 5 0~1 0 0%g 

je«s-rs^i:*>'»s t<. 8o%gjgj-xhfr-sc:fc 
r4i:illifc^:««E<0ft-^. mv<ii.m!mm.<D^^izj: 



[0037] ±iern h yBm^f:^:s,mm'mm 

^mcmm-kmz^m^tix^^?> . 
[00381 z<^mM'^mwi(^mmt Lxii.yahy 
m^m^-ri>i><r>Tt)tnmizm^^tvr. isimm 

rnmm-^mAi^zrxuhyimtii {imm-i^m) ^mu 
tT^i.tc^'C't, mimtm^zTtihyiiimmmiit 

m^*j-7X>o^j:i>i><r>X'i>\^'rtix'i>x^^. 
[0039] ±MSMmim-^nni,zTx:j h yimm 

>'7>'(GPTS. (OCH3 )3 SiO(CH2 )2 
OCH2 CHO) ^#ai^yri->'tCTh7Xh^ri^>' 

9y(TEOS. Si (0C2 H5 )« 

[0040] iMSMmmmizm h y&mti^imaLx 
^^mm'smmbLxti. mtii. -rh^^h^^-i^^ 

y (TMOS. S i (OCH3 ) 4 ) , 7^h7Xh4rS^ 
v-^XTEOS, Si (OC2 H5 )4 ) "^"rhyT 

a^it^i^ifji-a-^M, (Zr (OC3 H7 ) 4 ) izyti 

h ymmu^ima ttchcoimm-t^ ^ b s , 
[0041] ^is. ±ierD h yfg^f^t^ trtii^m 
M^ivr. m^y^xy^ym (STA) . yyighux 
^/i^. ^ y^T^ Y u :^Bs^ 'J s i 35«t* 

[ 0 0 4 2 ] ^^c, ±iE^JKU -7 J: O^SrS®}?^!! 
i: tTJi. mUi. r N a f i o n J (S^ffiS. 
4f:^*M8) ^ TGor e-se 1 ect J (SUffiS, 

^vy-J\L—)V^y->£y:x}Vit-yWfi^) vcd^ :t>'^ 

[0043] ±fB«flf^llOJlJS{i: 5-2 0 n 
b-thZbt)m^\.<. 5~1 OnmmKi:-r-&ii:*^' 

s«a®^f<s^i^-tcs o^b i^mkb ^ *) . ttim-r 
b fm^mmbym'^^mcr>^jm^b(^w& 

[0044] :i<r)w»'mm>m§k-)mmkzw^'^ti 

■r. r N a f i o n J ^{Cft«$ V U 

A-x 3 y srfflv^T 3— r y^^-r-s ^zx ^mmt 
hzb t ^fig-cttS) s mmt'^fm<nii^-^^xm 
wfi^^x\ i^-'m^(mm^^^i}^'oi!m{zmm-h 

Z b (DX^ S V^uy/P^SrSffl-r S b i)<1S-^ r 
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[0045] Y)vy)vmizx ^issMM'mm^^mt 

[0046] OT. mm. miwrn-^mmizra h 
yimii:^:m^^Lx^i>w»m^m^mtm^zru h 
yimi^^msaLx^j:^mMnmmy fi^y/i^mzx <o 
m^h^iz-y\,\x. mm-r^. z<^:t}mi±. 
msmmnmi^/ii'yfi'mizx *)mtti>m^iz{,mu 
izmmx^^, 

[0047] ±iePlSX^-C'(4. mtit. ±W,(r>T)Vzi 

^ixf^mmzmm^^. :Lixi.zyMti:iSM^^hmm. 
mm^s^^^msLxYii'mm^wmth t *«-c$ 

[00481 J:0:RftcWtcl4. 'rV'^yiY^'^i^^y 
(TMOS. Si (OCH3 )4 ) . T^h^Xhdf-i^i^ 

Si (0C2 H5 ), )^y^)i^Y^ 
i^ratr;UM;> h^i^i^^y (GPTs. (oc 

H3 ) 3 S iO (CH2 ) 2 OCH2 CHO) m<ni^^ 
^-Sr-t-W-rs^BT/l^n^v-K, U Ux^;p ( p 

0 (OC2 H5 ) 3 ) ^UVKhU^^yW (PO (OC 
H3 )3 )mmyi:^^-^i>-^T)Vzi^i^\icr>m. 
r;P$:i'>i,^yro;K^v'H (A 1 (OCH (C 

H3 ) 2 )3 ) > f-rJ'W Vrndtdri^H (Ti (OC 
H (CH3 ) 2 ) 4 ) . -J)V:i=.i^M.y-X3ii<^=^Y (Z 
r (PC3 H7 )3 ) ^L<«A'J'^Aro:iJ?=^fJ^h' 
(Ba (OC3 H7 )3 ) cr>Xo-^j:±mT)Vzi^i^V. 

^^;^^ux^dr>-^7y (CH3 si (0C2 H5 ) 
3 ) . 'J^^jV'JjiV^i^i^^y ( (CH3 ) 2 Si 
<OC2 H5 ) 2 ) , i?ratf;P>''xhdf>'i^9>' 

( (C3 H7 ) 2 s i (0C2 H5 ) 2 ) . yji'itui^ 

j<^fWJJih^^i^yy ( (CH2 F)2 Si (OCj 
H5 ) 2 ) , y:ii~Jl'hVJ<h^>-i^yy (Ce Hj S 

1 (OCH3 )3 ) ^L<{4S^'7x-yUi''Xhdfi^i^9 

y ( (Cg H5 ) 2 s i (0C2 H5 ) 2 ) (r>Xo^j:T 
(Mn (Cg H7 O2 ) 2 ) , b'xr-fef-yur 

-bh-:hh3y\';Uh ( C o (C5 H7 O2 ) 2 ) > M^-^ 

T-H^fl'T-^hi-hTfV'i-^M. (Al (C5 H 

7 O2 )3 ) ^L<tthyxr-fef-;l^r-bh-^h=iA;i, 



h (Co (C5 H7 O2 ) 3 ) Oio^rT-fef-yWT-feh 

-fi^i)^(>m^Ltzmmzmi)-L. zcommizm^^ tg 
. itry^^-^j^^^^^mmij^i^mvi^titimm'^Tii. s. 

[0049] jiiBM^BiST-Ji. mtii±ii.fmmmi 
'Si)m^^tifzm&mm±iiYMm'^izm^^ 

(10sec~10mi ngjg) mLXi)^^^\^±if^ 

izY/ummi:mp(n-t^ zbt<x^ ^<r>t%. -/)m 

f^tLX\t. 3 0~6 0 0inm/mi ngJgt-rSCli: 

[0050] ±iey;Hia:sT'(i:. mmmnBLX/mk^ 
mi'R<r)mmizm^^ixtz±.ii^/Mm.^n^x' i ~ 5 

jiSS^StTtO, «)-l)V^{4jDlSi^ (7 0— 6 00 

x:m) TX' 1-^2 A^i^smmL'S:Ltz*)-rh:Lbizx 
K>. mv)vmm^yA'^^^txy)i'mi^^j:hmm'm^ 

[ 0 0 5 11 d d L-C. I»mi4«^£f i 0=3rO . ^xm^ 

'&^mx.tzmmm^±.\.zm!m'mi'^^^^w^^Mh 
mmmmim/usmm'mn(r>mmi.z. v 

^tt5r*-r^«M®J^i:mffii: S-g^-f^ i: J: 0 . 
jl?m«?fi i: -r >! i: *^'-C'# . 
[0052] 't^j:hh . *5&BJ(C1^-I,«m«?te{4. ^« 

<o^iBl3. J: 0 . ro h y^mi^h 

mM'mm^^mmLxmm^m^-thiMh , m h y 
^tiimMt im^^hunt ^mizmmth ^ i: c 
[ 0 0 5 3 ] i ^{3. jSTSfcfi, Y)vy)vmi,z^ *) . ± 

{:s-^^-s^t***fs Lv^. zo-rtzbx\ mmnm 

bmMb<7)mi>znm^hfz^^^~i^<r>UEAb-t^::b 
ifX^h, tt:. mMnmb^bi:i^-ti>tiiib<r>yt: 

«iii:«o?g«tt*<i«i]±t. mfmm<7)fS:mtz^'oiii:h^ 
^m'^tz'o-r&±x^mb^h. 
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[00 54] 

[00 55] :mmm(r>mimiini. m i c^^ifffin 

m^^tiXH'O. #^-b;H0{i. rnhye»1±* 

i>-:>mmmm 1 1 . acnmMmm i $rg^^■cM(^^■r s;^? 

Si 3 i: . 2 . 3 c05'l-ffl!ltC-eiX'eiliBiS $ tlX #« 
ai2. 3«:tl5l#-rS-*ro-by^k-:J' {ftSMm 4. 5 

[0056] vMMm 1 li. h ymm^i^^m 

ammn^*)^*) . xh^Xh^rv-i^^i^ (TEOS. 

Si (0C2 Hb )« ) izruhymmHitLxcovy 

^hUJii-JVimMLt:i,(7)X\ IPJPl OOAtm-C. 9 
5Si02 -5P2 Os (^/Hk) <7)««$:to. ^ 

[0057] ®»« 1 c7)-:firc7)ffllcEiS§^iJtX? V - H 

^i;Lr«oKf^«i2(i, m2iz^-ti:oiz. mvmtm 

m^^2 i&t/mMm&it'im2 2(omm^mzwm 
^titiTuhymm\ti:^i>mm'mfsi2 3bi)-i^m 

[0058] :mmmx'ii. ±Mm^^ 2itLx. 
®«*i5oom2 /gm^Thh. ^fz. mmmi2i 
[0059] ±mm^mm2 2{i. ^tmm^ i o 

nm^JgOPtT$>?.. ::«ftl!i«vgi±!B!l«2 2«, 
S«2 l$r1fjS-rS^86*t<7)i2(s^ l2(scOSH^*S 

x/^^iji^<^mzi^tZ'»WL. m^^tix\'y&, ^ 
i5. z<7)m.m^w«2 2cr,m^m.ii. ±ii'mmm2 

l(r)MM.I,zMLX. 10%m&X'hi>. 

[0060] ±ies»«»ffi 2 3 r a h yim^i 
^-timn^mmMi*)^*). xh^xhdfi^v-^y (t 

EOS, Si (OCj H5 )4 ) l/ZTahymm^bL 
X<r>UymhVJ:.i-fV^mmLfzi>(r>X\ Jlff2 0nin 
■C95Si02 -5P2 O5 (*;WJt) cOffi^Srto, 

mm2 2<mm±mwmthiioi,z^ Yiuyti-miz 

J:^m.m$ivrci>coX'hi>. 

[0061] mmm 1 <^flfe:troHtc5!ift$<i!^ry- k 
sii:LT<7)emfii3Ji, ±ii^m2 b^m. mmuM 

ti±izm.m. ^fiitm^tifzmmmmmb. mmrnm 
ttmm&mm'm<rmmtzmt^tii::.rti h y^m 



m^hnMmmmtii^(^mm^rix\.^h. 
[0062] :^:mmmvii. isdmm^tt Lx. mm, 

oom2 xsmmx'hh. ttz. m^f^iirmm-^^ 

[0063] ±immmmimi. Ti^SS*^ 1 0 n m 

%m^x'hi>, 

[0064] ±IB€»®^!S{4. ra h y^^ftt:^ 

s. Si (0C2 H5 )4 ) tcrohyfs^fijcfc LT<o 

VymhV:i:-^JUimuLfzij(OX\ MJ*2 0nm-C9 
5Si02 -5P2 O5 (*;Ht) <^ffl«Srt>o, 

[0 0 6 5] «-fe>'-«l^-:J'4. 5{±. B^-r-SHm-fe/P 

yi:smLxmmt^tirmmn^-t:yizx y)mm^ 
■k^'<u-:ii'4i,zi,mmm2m<^mi>zm^c7)vr4ii)<m 

|g$ix-rfcO. imcJ;0K^fii2lcK«S:ir*-fSi! 
^t;;<f>?.$:«*&-r-l.7t4r)<08rjS4 23&i-fe^-?U'-:5'4 i:^ 
«i2i:<?5iat:m$tLTV^S, — *mBi3<?Di'HB!lt 

gccT) u :^ 5 1 tlXti*). ^lixt J: 0 3 

*S^-^«-rs«m;<fxS«*&-rSA:«^><ogSEIS5 2*^ 

[0066] ±ie«mi&*^S«?fiH:;U 1 0 {±. lUTO 

[0067] iWfmmi(^wm) nmmm i or 

iz^-r^/u-yji'miz xKimttti, 
[0 0 68] s-r, m^ntLx. i^yy^^^^ 
±mrju^^i^vt i.xcr)7-h^:ch^i^i^^y (te 
OS) vyi^m'r?>^TJi'Zi^z^\ikLX<7)v 

ymhU:i^^J\^k^^mLrz, 

[0069] ^LX. ±iexb7Xh^fi^>'7>l^:;l^ 
k. -(^y^mi4=E:J[^k. WmUkLX(0:ii^y- 

/\^4^)Uk. fmkLx<^>smo. 4^/uki:m.^. m 

W Mk. Mmz U yWi h V x^;^ 1 Jni.-C V;w 

[0070] ^l<oi^fe v^ujg^KS-sia-c 1 m^mm. jst 
si-^ zkizx*). UY)i'mm^yf\^^^-^x-yfuttx 

[007 1] (K«li2c^)SJi) ^-f. «Si»«2 1i: 

L-c , p-a 7 0 ox5ejs<oi^ia^«tt^^#H§t 
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[ 0 0 7 2 ] -euT. im\^7&t^j:ifi^mm^mt:m 
0 . ±!B«fliaw 2 1 izfmmmim. 2 2tLx<r>pt 

igL<i:*<<i>. raE±fc®*»itfe«S^«2 ItcftHilBJ^ 
^=S:?0iS:I^L5:*«/^.j5!l[Jiffljt?K^:SfiS««2 1 (,zm^ 

n2 2tLx<r>p t^mMLx^j:hspmm (Ba*a^ 

JSttiS. jliK: 4. 5 7 0wt%) ^fflV^/c. 
[00731 ±ieM«5fflJ*j«2r-^«$-(*:^v:Sfli^2 1 

^24i^[asK. e«^ig*«t-c*»<5. 5oox:xii^ia 

H2 %mmt-th (H2 ^7n-$-t*:^ 
^rrt-CM^t-S ) ^ i: tci 0 , mmw^2 l ±{::M 

iisi4!|?jS2 2 ^M^mzmm^'^z. 
[ 0 0 7 4 ] -e LT . OTtcs^J: 3 1:. Y)vmm^m 
mthmmxnt . ±Mmmmm2 2tmi^^ixtz 
m^m<^mf,zm.'/)i'ms.i:mm-hm^jMb 
lizmikLrz, 

[00 75] i-r, ^^mtLx. i^yy^ti^^h 

^JSr;U34fi^h'i: tTtfOT-h7Xh^>-v5>' (TE 
OS) i:2 1, i;ySr#W-r-&^JRTyP3dfi^Hi:LT 

[0076] ^LT. ±iE7^h7X>=^ri^>'^y l^r/l' 

;l'4^7Ui:. Miti: tT<7)<SK0 . 4^:/Pi:$:ii^. « 

Lfcf^, mm 0 ym h v xf-;i^ i ^ jpi.T y;^ 
[0077] n^iifzYfi-mm'^iz. ±imm^^^ 

6 Omm/m i ngJKo5lt±ffj^JK-C'^l#±(f S 
^ t ± 0 , ±IB««i«« 2 1 at/^±iEil!«IE«1t!t?J« 2 
2co|g®^f^£t;:±ISy;l^Jf?«5r 1 0 nmmm<7)m$.X'm. 

mtt:. z<7imm B\^±if(Dmi^t:2^m'0MLx. 
±m'/jmmi:2o nmnmcommTm^Lfz. 
[0 0 78] mmm3cr)mk)mmnmtLx.m 
muzfmisimnt lxco p t ^ma vx^^ptm 
immi:m\'^^zttmii. ±Mssmm2ffmtffmb 
mmiz^ m^^±izmmmm^mm^-^htth 
z<^mmitmMtf^tm^ixfzmmmtcr)mm±iz 

[0 0 79] (mmmmi}im^m2Ru:mm3t<r> 
m-k) 'f'>ib^Lxii\>^fz±mmmnmi<^^miz^ ± 
HYji-mmi^mixx ^^^ms^commm 2 m/mAm 3 s: 



i^j!!i!iK«tt!i«!i®2 2ff)mmizm^^iifz±MS6mm2& 

X/mm 3 CO V;U?1I?K Sr ^ti^tiyMt^ ^X y; W J: 
0^r-l.m^«^J12 3 $r#S i: i: t (c, 
2 3 i: ±IB«»^M 1 1 i-i^izm-k Ltz . 

[ 0 0 8 0 1 c: a LTmfi¥«isi . imm2Rx/mm 

sco-nam^nrzm. z<D-im<7)mmm2(r>^miz-b 
^Eis-f s bthiz^ mAmscr,nmt>z-^^'< 

U-:^5i:mMLX. «?d!-fe;H 0 Srf^Bfet. ^<0««& 

mmm(mmmmir^^ Lfz . 

[0081] #4>ii:t«m«ifi{i:. €81^1^ 1 MlXtCg? 
lgflg2at)f«!mffi3^®B^IS2 3{wfeJt-l>ra 
fE^;Kj&*4x 1 0-2 S/cm (8 0-0. 9 0RH%)-C 

[00 82] t/c. *IIJ6Wc^S«m««!l-C{±, ^ 

^±j.zwm>A^^^j:mmmimim^. im^tix 
\,^^zbi)^io. ;^#^^ps (itv^miL*) immtx. 
mMizaif^tfXTm^^BMizmm-^^itii^mb 

[ 0 0 8 3 ] § ^>K, *lliS0lJtCfiSSj!!mm«l<omffi 

a. m^m\mm<r>mm<^xdizvmmmAr/:^x 
mnm^mmb^^. 

[0084] 

mMX'ii. ^xcmmamim^m^^tRi/VM'sm 
m<^M-jjizimizmmLx\.^tf::isb. ^x<7)mmmi 

n^EM^mcT)^^ h b LX^lzmi>^^ Zbti^T^ 
■ttbbiilz^ p t ^cr>mm^±m<^wmizj;i s ax 

h-smt:m^^x\ :3xh<7)im^m^zbim^b^ 

[0085]*/::, W^^^mmtm^Ltzi^rk 

^^hbbhiz^ fmm^mM<mwA<7)m±Rt/'imt 

[0086] :^^>ic, mmi:m^-ttmMmmmbm- 

mAizxy)mMmmim^tfz^'kii. Y)vy)v^^ 

[0087] tVitX. Yli^^fVmizX 0«!¥^KKS-fiJt 
[ 0 0 8 8 ] ilfc, YA^yjl^izX 0 . ®ll^BSi: 1^ 
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m2\ ±Mm^nM<r>w&im^iZ7F:tmmmm 

3-«Si(«m«i) 4, 5 —feys-I^-^' 

2i-ii«i^ 22-mmmm 

2 3-nMnmm 



[112] 




2^ ^^WSm*i 

22-imm^B 



